Currently, brucellosis is a reemerged zoonotic infectious disease with an 17 increased incidence in recent years. A simple, rapid and sensitive method for 18 diagnosing brucellosis has important significance for early diagnosis and early 19 treatment, which can help to reduce medical burden and economic loss. Previously, a 20 multiple epitope recombinant protein was constructed based on linear B-cell epitope 21 prediction tools. In this study, the recombinant protein was used as an antigen to study 22 the immune response produced by immunized mice, and goat serum was used to 23 verify its diagnostic accuracy.The production of antibodies was successfully induced 24 in the vaccinated mice. Through analyzing the serum antibody subtypes, the primary 25 antibody was identified as IgG. Flow cytometric analysis revealed that the percentage 26 of CD4+, CD8+ and the CD4+/CD8+ ratios were increased by T cell subsets in mouse 27 splenocytes, indicating that the recombinant protein induced a strong immune 28 response in mice and that it had strong immunoreactivity. Using indirect ELISA, the 29 recombinant protein correctly diagnosed positive and negative brucellosis samples.
Introduction
Currently, a high incidence of brucellosis, a hazardous zoonosis, is reemerging 40 worldwide, especially in developing countries. There are more than 500,000 new 41 cases every year in the world [1] , and the number of cases in China is also increasing 42 annually, with approximately 37,000 new cases reported in 2018 43 (http://www.nhc.gov.cn/jkj/s3578/201904/050427ff32704a5db64f4ae1f6d57c6c.shtml 44 ). Brucellosis causes not only human health problems but also extensive losses in 45 agriculture and livestock husbandry. Therefore, it is of great importance to strengthen 46 the prevention and diagnosis of brucellosis. 47 In recent years, various diagnostic methods based on detecting specific antibodies 
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Bioinformatics is an interdisciplinary subject that integrates computer science, life 66 sciences, and mathematics. It is widely used in genomics and proteomics. In terms of 67 proteomics, bioinformatics can predict the structure and function of proteins and has 68 been used for predicting protein structure and B cell and T cell epitopes [6, 7] .
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In previous work, a new Brucella multiepitope fusion protein was successfully IgG, IgG1, IgG2a, IgG2b, and IgG3, which all had higher OD values, as shown in Fig.   162 2. The analysis of T cell subtypes in mouse spleen cells showed the experimental 163 group had significantly higher CD4 differentiation than the control, and the 164 CD4+/CD8+ ratio was increased, indicating that the recombinant protein significantly 165 increased the Th1 response in mice. The recombinant protein has good 166 immunogenicity, as shown in Fig. 3 and Table 1 . 
